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«>»,„ ° ^«roes. By NeUon Annandale, B.A. 
'"fe««f by ftofussor D. J. CoN!"»o>^. I-B-S- 
CATS 

^^'Ted Oct 7, 1808. Be«! Nov. 2, 1908.) 

pi,p . ^^HT I.— Anthhofombtbical. 

« '*<' fo""^ "niiropoIoKf of the Faro., ha. reomtlj b«.« 
,t "* i« n ' '"V slatotat. nam,.!, a. Jar u lb. idand of 
'"««a,„ "««i by D' F. *rg.n«m (l),i«ho "" '^i*™' 

""■ "at n "" a« fo' »"»'• y""- ™''' p™""^ ""'■ ""T 

Ataw ° "*»*'! „lv gi"« • comparatively .mall .arias of 
Wan/ "*% lie I . or doe. ha .tate to which of the north.m 

* 'i. L ,"■' " ned belonged, or av.n whether the, 
"™" «»0, „„, . ™ «"""'„ aeverJ. Apart from Suderoe, there 
^ "'^teeji ■ I '''' or ^'^ ,gg, 1) in the group, and between Mme 
' ""m V ."'""' '«I»"'"'.„»tion exist, oven M the praaenl day. 
ijsto ■ ^^ conuj**"* jTaroea the aix following islands are 

n ^"^ Iccoiints of ^^ isles,'— vis.. Kal.oe, Kunoe, Botoe, 

^ Ca/ied tie 'aopt.**^*''* ^ ^"' ^ '^'^ '"^ ''^'^* ^' J0rgenaen 

'"^''' ^"gloe, Bad S -«^****'*c>«> Stromoe, and Waagoe also. His 
'■^ '""'"lie at least C<»*'*'',e»>"""'''!' """""" "''" ■"" ■« 
rate, /gi^ . * *^ until a uniform method, a uniform 

tv,- """^ *" t>l***'*^ rtf anthropometrical instruments are 
™0t tie mora) ^^C , all nationalities ,!i,ai work in this 
"' nd a Uliiform _ f^& "oBsible, that I have thought it weU 
H imthio^metr^ s***^ ^ of measurements taken by myself 
t Mimoe mi; b" ^j,*"*" (bo «>»« time to point out wherein 
reconi a amall ^ »** iiy •^'^'^ '*'' *" •oouracy, differing 



n,^ «. ,ne iata pretty g ^^1^^^^ twenty adult ml... Th™^^ 
^,-(i tie olaerrer a. "-o^^ ^'^^f'l, a^ll a serie. i. th.t H ™ 
'* Xrliieajiireineiits ""^cf^' ^'^Hxi-i "'""'' ' ""'' "^'M "rsa, for 
^^ i,Und.,m August i"^ ^ 'S'"' "1 'i"!*"- TbaUngthand 
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(J, "^"^ ^ Profe8«.r D. J- Ctr»»raoBi«, F.K.f.. 

■ "^ived Oct r, IflOS. B««I Not. 2. 1903.) 
. Pltj-si ^"^ I.— Anthbopojiktbicai.. 

"«« w'*""«i, br or T- ■""S»"»° <'*■ "''° "" ""f 

"""• "« H. "^ "••o for «.». r«™- WhU. pomting out, h.J.- 

* '°'« OM ;, '• »»»" .everd. Apart fK,m Sude«», lb.» 
rO »«l«,o . , '"•"t' Of /'"^gg 1) in the group, md l»lws«i> »»• 
tieo, y ~"'"«i i«)«o«l^ ^on •»■» •'•» " 1" P'i»«u' «•?• 
^'"'on'cj '"°«»''"''"*F»«** '1>6 "« 'oUowing Ulmd. ate 

^ "^ ^coiinca 0/ tt^** -glea, '—'>*■• Kalaoe. Kunoe, Boro«, 
^ """od (J,, <j„,^^I-*' ^tu' I >*» " "»' !>■ JS'go'""' 
Ij""^ J'OgJoe, and Srlf*""' St»i»o«. and Waagoe al.o. Hi. 

'"** at )ia»t o»C''*"LJu>»''"' '"""'• """" '"™ " 

rate, /.I . -t^^ Titil * unifonn method, a uniform 

O Do" *" ^*' ^ ^jthropometrical instruments are 

i^m the mora/ 1^ ^ c>' ^^ nationaUtiea ;IwaZ work in thia 
' ^i & uniform ^^ i:r^ j^ie, that I have thought it well 
y ^iiaoporatitris^^^-f^^ t nreaeurements taken by myaelf 
'^ science will be **^^** ^^ same time to point out wherein 
record a snail «"*" O t^ '^"'''^ '*" " """""y. difforing 

^S. / ,1 .. 5 ^aJ*"^** " iD Thorehavn, the chief towi in 

.;^^e of 'be d,t, pretty go^ ^^*^ \^.nt, adult male,. The only 

^-plt *''° o'serrar as well ^<»--*%;»'^**^ Bm"" a eerie, i. that it wae 

j/^^^y meaeurementB wer0 ■*^ ^ ^ .»»itbin a very hmited area, for 

^igUnii, in Augast iSOf' :^-^*»f-^t i» *• <^- The length and 



^-^^^^oei 't a ds«Mte P^f. *-^ -^ 
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Ito P'*'* BpMBMita m exceUent picture of a biaon (fig. I) aad 
iiffl mm Blti^ ona oi t^o leindeet (fig. 2). Tte ordinal 
in™g of the fwmei is painted in ocbie, and measiue* 
la 6(1 ia 1h^ 4^4 ■^ ni. 25 in height; that of the Iftttai 
u 1 ">■ 10 in \^ ^^4 1 m, 50 in height, and pteaenta the 
petiiEsritj of lu^ portion oi the figure on the left executed 
in icciBBd lines. 
The totri W][^\^ of painted figures in this ca\e is 77 :— 
wtocl^i W; indeteiiiunate uiimalB, 11; reindeer, 4; Btag, 1'. 
tqnide, 2 ; sotelopw, 3 ; m&mmoth, 2 ; geometrical omamentB, 3 ; 
nakriiom sij^na, 2. The anthora auggeet that these paintings 
Wong to A iitei period than the engravii^fl on the -walls ot 
Combuelles, fmmiing their opinion on the frequency of the 
figareg oi fhe bison, and the rarity of those of the reindeer 
and msmmot'h. Time "wiU not allow me to enlarge on the 
detail o5 these lemartahle rock catvinga and paintings, more 
than to aaj tii&t M.'M., Capitan and Btenil have, by their ex- 
plontioiu, and published reports, greatly added to our hnow- 
1«%B oi PalEBolithio civiliaation. 

'll> HnilkS CcLTUaa A«D CiVILIBATIOS in THB PiLfiOUTHIC 

Pmion. 
"^^loae illuattatioBB, though only cohering a small portion of the 
avMlabie materials, ate suificient to give a general idea of the 
"alient featuiee of the stage of culture to which the InhaUtanta 
of Europe had attuned toTiarda the oloae of the PalieoUthic period. 
We have seen that all theit works were characterised hy a gradual 
devcYopxaent from simple to more complex forms. Implements, 
'^'^ and weapona were slowly hut surely Iwing made mote 
efficient, thuB evincing on tbc part of their manufactnreta a pro- 
K««'^« ^owWg« ^t mechanical principles. Hence, F«nch 
"Wdiropologiata have arranged these cave-remains in chronological 
«q«*nce, using the names of the most typical stationa to define 
''ariona atsg« ^f ^^,^^_ „ Mourf^rfcr.. Sot«tr^en, and Mag- 
dairies. Th, ^^^^^ troglodytic station, according to th. 
<^la«8v6calio>i ot M. G de Moitaiet, vtaa h Mot«tfer, situated oi 
the left hank of the Veifere potdogne) B""n8 iW haUtation t 
«»n Ihs dinate *as cold and damp, and among the contempota 
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pa»^ ptotMtion ot some Wni Out knowle^e ol tbeii 
^jatpe and geneisl appearance ia, as already mentioned, 
»Wy derived fern a oompatiaon oi a iew ot their toeail 
itelBloiiB with ikoM ot modem civilised lacea. On thie pliaae 
of Ihe subject ne tave a cooBiderable amount of evidence to 
im that sinca man parted company with the lower animals, 
tbmhu been a gniiual expansion ol the cranium, corresponding 
10 in enUtgeffleDt ol certwn portions ol the organ o£ thought. 
AU sutli materiak have, however, to he cateinUy sifted and 
fOiamA Istow heing adnutted as valid asseta in a Bcientific 
inqaiij; snd even then, this kind oi evidence seldom amounts to 
mo« iban probability without heing conrohorated hy other dia- 
toTeriea. The auhject has grown so much oi late that it waa 
impoaaUe in the limita at my j^apoaal to do more than give a 
few pertinent examplM. The race represented hy the skuUa o! 
SeuidertJiiil and Spy was long anterioi to the time oi the Palteo- 
litbio huDtera ol the reindeer period, who ao greatly distinguiahed 
themaehes as artista ; and aa to the 3ava ahull and lemur, they 
"* probalils the oideat oaaeoua relics ol man yet known. The 
inman retnains found in the lock-ahelter ol Cro-Magnon have heen 
for a long lime regarded aa belonging to, and typical ol, the lat«at 
PalseoUthic people ; hut aa they were merely lying over the culture- 
'^''^ they are regarded hy aome archseologiata as huriala of a 
more recent dat«. The laot that the laat molars were smaller 
than the othera pvea additional support to this view. It doea 
not, however, appear to me that thia point ia ol much conse- 
luence, aa the amount ol auperincumhent talus under which the 
skeletons lay B^owa that they could not he later than the transition 
period. Moreover, there are other human remains with regard to 
which no su-ih douhte have heen raised, aa, tor example, the weU- 
hnown sknUa of Chancelade and Laugetia Baaae, hoth found in the 
tJordogne diatriet, whicb ahow equally advanced cramal characters. 
The recent diacovety of two ahcletons, ''^i^h Dt ^erneau, of 
*«ia. de*iTibeB as hedging to a new race intermediate between 
the ^*eand«rthaloid and Cro-Magnon races, marks an imp-rto"^ 
«d^twa 10 foBBU cranioiogy- From the preliminary facte ahesdj 
PuhUah«l,and b^^ ^^^^ DtVemeau has told me, anthropologic" 
^y looV forward with high "pectation to the full report of l^^^ 
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lottiptopessoimilisation. The beueficiol ettect of this uncon- 
geiisl enviwnnent on these eaily pioneeta of humanity ^^ W 
sliDiiilit* their natural capabilities of improvement— for the adage 
thit Mwagitj 13 the mother of invention -waa aa applicable then 
I! m- Entering Eutope as naked, houeelesa nomads, living on 
»M f™t8 and tk smaller fwrna of a auh-tiopical climate, they 
watt uUitmtelj toiced by the severity of the climate to take 
leluge in isn^ ^^ TocV-shelters and to cover their bodies with 
akiiia. Tlie mtuMl food producUona of a warm climate gradually 
diappeared, unii\ finally there waa little left hut fierce animals, 
well MltiB mammoth, reindeer, chamois, horse, bison, etc., which 
came fiom notthenv regions into Central Europe. To procure the 
neteBMtj lood and clothing in these cvtcumatances greatly taxed 
tk iWll and leeouices of the iuhahitants. But thia difficulty they 
iltimatdj BoWed by the manufacture of epecial weapons of the 
thwe, witii which they aucceaafuUy attached the Uiger wild 
aninials -nhich then occupied the country. The roup de poing, 
»liicli foi ft long time aerved all the purposea of primitive life, 
gradnallj ^ve place to apeai- and lance-heads fixed on long 
''^^es, logethei with a great variety of minor weapons and tools 
"^« of atone hone, horn and wood. When the Palaohthic 
P*<*ple finally emerged from this singular contest with the forces 
of n&tutftj thay were physically and mentally better than ever 
**l"ipped for the exigencies of life. A greater power of physical 
endurance, improved reasoning faculties, an assortment of tools 
^^Pt«d for all Idnds of mechamcal work, and some experience 
of the advantage of housing and dothing, may be mentioned 
among the trophies which they carried away from tJiat long and 
uphiU Btru^le. 

'the ci\iliaation thus developed repTesenU the outcome of a 
syatem of human economy founded on the tree play of natural 
lavtm, and little affected by Uie principles of religion or ethics 
— «a\.jecU which were as yet in their embryonic stage. Tlie 
ttjeteriea of the Bupetnatural had not then been toimnl'^ted 
into the concrete ideas of gods or demons. The notions of 
good and evil, right and wrong, were still dominated bj the 
««raiic Uw that might iB right. Seilhcr gloomy forebo^nS» 
nor qualms of conscience had nxuch Inauence on the «<='"'"' 
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of » aaaj art BpoimMiB ia ol conaideTaUe impoitauce ftmong 
thB vm notable ticts Closed Ijy these anthiopologicftl le- 
!«inlies.u it pam that tbe origin oI the artistic faculty was 
independent ol, mi prior to, the evolotion oi leUgion, ethics, 
poliliM, maim&, and othei elements oi which out modem 
civiWoii ia \,^t \ip_ 
Tlie other ohmcteristic ieatnie in the lives oi these people 
ms, lint they lived excluavely on. the produce oi the chase, 
for,mthout ^tuUural and pastoral avocations, what elae could 
thejdokt otganiae daily hnuting or fiabing expeditions! To 
uptait the Ing game of the district was a ionnidahle task, 
wjimi not only great strengtii and agility oi person aud 
limb, tut alao strong and weU-made -wesipons. During the 
tot BteRW oi the PalceoUthic civihaation their principal prey 
unngt«d ot reindeer and horses, hoth of -which animals then 
i«amed in Urge herds throi^hout 'Western Europe, thne rendering 
tkmselvea more Uahie to be amhushed, trapped or apeared hy 
their wiij enemies. It ia not likely that they would take the 
initiative in attacking the hyeena, lion, or cave-bear, except in 
«lt-de[en«). That, however, these formidable creatures were 
owaaionaUy captured by them \a suggested by the fact t:hat their 
taaine leeth were highly prized as personal ornaments, or as a 
memento of their prowess in the chase. The weapons used by 
these hunters were harpoons, generally made o£ reindeer-hom, 
Bpear- and hmce-heads oi flint, and short daggers of bone oi 
horn. Before these weapons were invented it is difficult to 
imagine that any member of the genus Homo would have the 
wurage to jtUck such a formidable animal as the mammoth 
anaed on\y ,^;^^ ^ ^^p de poi^^ -but jet there are facU which 
suggest that such ^vfts the case. 

■When the physical conditions which called, these accomplish- 
B»ents into existence passed away, and the peculiar fauna of the 
Rlacial period disappeared from the lowlands ol Central Europe 
—some by extinction and others by emigi»tio» t« mote northern 
«>?^oM or to the elevated mountains in t^* neighbourhood-' " 
^^ ^-^ mhsbitanta of these old hunting Rtounds in possession 
ol ne^ and altogether diffe^^t sources of food, binding 
totm« wppliw becoming so limited and precarious that it *** 
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ws^'J to hunt the animals in primeval ioresta. Stin-ooats, 
digflut* and Blone vieapona are now lineally tepieaented by 
loven tabtics, Atlintic liners and Long Toms. 

Wettitpoeaiiisfoj o^g of qui ■Pal»olithic anceatots to Mt in 
jndpnait on ttj compamti^e merits of llie two civil^tions, I 
isuytis verdict would lie aomething like the following ; "Yon 
htve ntifed tlia ioicea oi nature to a marvellottB extent, and 
tlwrebj- gttatlj increased tlie means of aubaiatence to yom fellow- 
Otttum ; but, at tHe same time, you have facilitated the physical 
i(?eiienicy o! jom race by multiplying the Bourcea of human 
disease and misery. The invention of money has facilitated the 
iKimulatioa and transimsston of riches to a few ; but it haa 
impoveriBlied ibe many, and supplied incentives to fraud, theft, and 
all manner of dime. Patriarchal establiahment* have given place 
to social orgMiisationa, governed by laws founded on moral eenti- 
nwnta andetliios', but their hy.producta are extreme lurury and 
Bitreme poverty. Hence, to support the weak and the unfortunato 
is no longer a matter of charity, but a legal and moial obligation. 
SotwithalanJtng the aiie of your asylums, hospitals and alms- 
houseo, tbey are always full and always on the increase. Your 
legialatota are selected by the voice of the majority ; what if that 
ni^ority i>6 steeped in superstition, prejudice and ignorance 1 
l^ou have formulated various systeme of religion, but whethei 
founded on the principles of fetichism, polytheism or monotheiiim, 
'tey ate atill more or less permeated with contradictory or contio- 
''^"ed creeds and dogmas. Katural sport, as practised with 
weapons of modem precision, can only be characterised as legalised 
killing of helpleaa ciefttaies. To shoot pigeons suddenly liberated 
from a box at a meaauied distance, or overfed pheasants, eveu 
after thej have managed to take wing, or semi-domesticated deet, 
especiallj -„hen driven to the muwle of a rifte— aU, of course, 
wittun aight of a Ivmcheon basket— is a poor substitute for the 
excitement and field incidento of the chase in PalKohthic limes. 
■With no betUr weapons than a apeai, oi lance lipped witb » 
pointed flint, and a small dagger of bone or horn, we had, not 
«>I*e^uenUj, to encoonier in mortal •^'^^'^^ ^^« mammoth. 
ihinoceros, cave-bea,, or somo "'liet fierce and hungry animal, "h""' 
Uke oomUes, was pr^^iing ia quest of a morning meal. Soeb 
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mlA ud P™. m 1-7, fl-li, 18 and V) «>pt«aeat saws, borers. 
"ai«"'*.rwtl..l.te.iWionft. Soa. 12 ^nd 16 we UluattatioM of the 
lMB|.Msbsp(dk™.ti«dseommonly described as beWging to tbe Soiu- 
WnpaiM' Tbdonnetwfllwmd at Uugerie Baaae (Col. Haaafeiiftt-Girod), 
tad lb* Wtw iBuda ol iple) in the Grotte de Vfiglise tDotdogne^ Nos. 8, 
IS, II m 21 ite siiMiiDm o[ the earlier implements from U Moiistier, "nd 
will taDoed Bikes, wlh the eweption of 17, which is a small coup <*« 
P^- ^0. 13 reimsenU i cote tiom Les Ejries, dhowing on the Vefi a aniiill 
l«tim« the OTigiMlmitiM ot the Bint, and No. 20 a well-made EUke from 
U Tmniw. i niiil mort»r made out of a -waterwom pebble from Les 
EywissWu undei figote H; others like it have been recorded ftom 
lilUilune, Uugerie Biase, Bmniqnel, and probablj elsewhere, 

III Wajwiu snij OTumente made of bone, teeth, deeT-horn, ivory and 
Mi. No!- 1-U, 15, IJ-ia (.ivory), 20, 25 {ot.), 26 (.foi), 27 and 38 are 
[rem U Milrine (Col. b. and C). 'Nos. &-H are from Laugerie Basse 
(Col. MwiMtGitad). Sds, 2* and 28, repxesenting a aupposed whUtle and 
isculptwrf i^gBt, ate from Lav^erie Basse tCo\. L. and C), Ko. 16 is 
1 Ihio plinne laived ot bone, probably an ornamental pendant, found at 
BraniqueHBiitish Mnseom). Hob, 21-23 ate from Kent's Cavern. The 
imciie use ot the pmntod objeEte figured under Bos. 12-H, 28 and 30 is 
not knoim, but it is probable that they were the tips ot small lances pro- 
lelled bj mans of snch an implement as is figured nndet Ho. 8, Plate IV. 
1^ tmall harpoon (Ko. 27) might have been used as an arrow-point, but 
*• We no ertdenoe that bowe and arrows were then in nae. 

IT- On this Tlste there is a oollecUon of objects from variona stations 
iDBitrating the srt ot the PalKolithio people. Ho. 1 shows a portion of 
"•■^^-hom with a rude representation ot a prone man, api-arently in the 
•rt of thtowing a Bpeai at a male antocb. The hands are imperfectly reprc- 
Mled, the body is covered with hair, and a cord, posably attached to the 
htid of a harpoon fsHs behind the legs. This specimen was found at 
t'lgerie Baage (Col Massenat-Girod), Nos. 2 and 14 represent i«)rtionB of 
^rta With badly-eiecuted hraosn hands, showing only tour fingers. Nos. 
», » and 6 are ttom U MadeiMue (Col. L. and C). One (31 represents a 
p\B!B of Stag's horn Ibdion de ammandtment), having a stog with complex 
"tiers incised en it Another [i) is a plate of the canon bone of a reindeer 
*i<h incised figtues ot bovine animals. The third represents a truncated dart 
ornamented with flowers, and what looks like the ouUtretohed skin ot » 
'"^ No. « ia from Lm Eyries, and shows a ruminant having a spear 
"■tering it* breast (iWd.). A. portion ot a bevelled dart-head from Lai^^ne 
«"», Witt a sequence ot half-fVedged birds, is shown by No. 7 (ibid.)- No, 8 
|epw«nu » dart-p,„pell„ from lingerie Basse, ornamented with » W^ 
I'ead and an elongated forepart of a deer [ibid.)- «««- 8, 10 and lb are 
""" »"™ l—wgetie Basse (CW. Maasenat-Girodl, siid represent the wen- 
t"^"^ antlers of » ^^^^^ (S), an otter eating a salmon (lO). »°^ ' 
i^e (15^, «ulptur«l in i„ory. No. ii, tt„mist»ka% showing the hiod 
™™ "^ "■ l''B. is from the Uessleiloch. SwiWerland (after Conrad »««!, 
TL .™T' "f -^ bear (No. IS) f"m t>nmthj Cave a «*1 is euP»vea 
VRd^ve Acq^^^i^ The palm of the brow antler of a reinflw 

>» u«^ with the figtt^ „[ j;^9 kind of homed animal (No. 13), probsDU 
'ntendtd for an ibei 
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The Thaory of ContinUftntB in the ffistorioal Order of itfl 

Dwelopment up to 1870. By Thomas Mviir, LL.D. 

(Ms. TK^ied October 6, 1908. lUftd HoTembei 2, 1903,) 

The mow or \^^ di^juised use ol continued Iractiong baa teen 
twe* *>mV to the pubUcation of BombeUi'a Algebra in 1572. 
eigbty-iout years, that is to aay, Wota the pubUcation oi WaUia' 
iriihadin InjinUvrum, in which Btouncket'a discoveiy was 
snnoimced and the hactiona explicitly expreaeed.* The study ol 
the niMetatora and denominatoia oi the conyergenta viewed as 
fiuwtdooB of the partial denominators was first aerioualy under- 
taken hj Eulei in hia Specimen Algorithmi Singviarit of the yeai 
1764, iu which denoting by 

(„\ («. b) (O, b, c) 

^'' {b)' ■{b,c) 

the conveTgente to 



te establiahed ft long Beriw of identities, audi ae 

{a,b,c,d, . . , ) = o(((, c, d, . . . ) + (c, d, . . .1 
(o, b, e, . . . !)-(' c, *.«). 

(". ',e,Xd, ../^-(o, '.«.''.«./)- -<"•.'■*'■'>■ 

The etudj w„ panned *! Hindenbutg end hie foUonei. dorins 
the last twenty jeaia of the eighteenth centuiy, hnt not with any 
8n»« Proat ; and, allhongh in the liet half of the nineteenth 
centniy coneideiable attention wae gi'an to the theory of con- 
ttnned fieetiona as a whole, little ed^anee waa made in elueidating 

• It ih. .„•,, ii.^„ ., i.™„-, WW ■■»»" •>•'•' /'"*;' r""" 

doJ <«cale dtcim^^ ^ itamoMtimi published in vol. Tii. of Ma _^ 
Tegais Betleuino: and M WB»rda B.mbelU «e a paper by O. «•"" 
the -JbAoarft a„. g^^ j jfoWi, , vy^ pp, U7-\60. 

IIOO. JOT. soc. BCIS— TOU XX-J. ' 
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-froeeedings of 1 

^ Stern's Fhoorte <7er Kett 
8>"v«n up to the conaiderati 
4-7). 

The other observation ii 
^''ery progression t 
the equation 

may be repreeentfeai i 
determinants to a 
such progression is 
preceding terms, it 

matrix 



■ indefii^te^y contin 
1, A, AA.' - 

. 6Sl>*^^ *^^*' ^^'' 

'"^^ i^B annoMticod 
^^'^^ entitle tlie e 
iftii^J "'^action. o€ t 
"tbe^'^V^eA iraction 
oE coO*^** tubiixe tre 
upoo * „ 
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■froeeediju/s of Boyd SocUiy of i. 



+ (0,,--.,'^- 






— * pOMibly new result Which h„ 

tlieorem m the theorj of continued fractionB. 
an immediato conaoquence of the fact t\iiit (> 
be eipresaed aa adetermmanl.aU tliat ia iai 
the application of the " weU-knomi Mm^le i 
tion of determinanta." T^iia, e.?., the detei 



, „MioiiBly 'iecompoai\Ae into 
,1 



,1 



itinK 
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***) to the readi 






\ n. . 



Stlvbstrb, J. J 

[On • """'' °' ""^ "y^yeet 

(UDCtionB, comprising 
gtuini'B functions, anc 
jpioon meaanre. ^7^^ 
pp. ♦»'-*«■] 

^ tbiB leagtliy mejc 
AlttoUg^l853,"iti3tKee9 
"16thJ^ paaaiiiK through « 
later W^^® ectioK. In the S 
present <^ j the Iroction 
nominat" j 



, 111. «>■ 
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and 

The genenal theoreni is cle 
PA ■ . OJ in t^rmt, ol 

CO.: , tI2j , 
["'.: . QOJ . 

['"' J . 

that 19 to aay, in 1;ei-ms of 

Q'fl except the laat, all ^lie 

vLg "doah\y-apocop^te<i " X2's 

noin**^ out tliafc t>lie .lui 

^ioB i" 2'-' ■■ »cp<ii»ble i, 

10* contaimng respecti^i 

■ 1 1 pwduels." ITmrtlier, 

*" ' gioupe forming a prex 

* contiguous f^xstors, 

^^^^"^ accent on the rigrfat tl 

have a** ^^g ono on. tlie 1 

^^^ tbe rigli^tT snd iibc 

accent jn each gro-up from 

increas^^ ^^^.^ the case -wliei 

In » * Aiclo^' ®»«^ »i»4rl; 

'^®'*' ^»*^ " vaniaUes, 
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''l^^re. in view of t^e c 

1 COB. 

■ cosa \ 



No properties, hovrevf 



metecminaQtemeE 
oonvergerend 

P^jjjub' mtrocliict 
Oo'Vo + 



Oo'Ko + 






tbe 



solv 
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which b «o"+i 

•""•.di, 



^Jlhl 






'"■^''^.i 



[0« a. det,^. ''"^ 

"■ PP. II 

The aetermin^^^ . 

vealert ol the yea, Jgg 

heing 



•hile the »"'"'' '" °tti 
..«tmgh»»«»''"™''y 
him, fouo"* 

3 put H. f o 



ao that, ^* 
»henl'" 


,1). 


lie cou 




■0. 
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146 Proceed.'i'ngf « 

it is readily seen tlint tt 
like 



Sow if we bear in iriiri 
[ ^ — < 

the second of the thrc 

— :m„. 

^^^ ii we write » — X €< 

— — M 
= — H 



and 



1,^6 third. V>y ■ 



»*' B...(,--" 



ttot" 



.(2» 



Ml* y' 
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^'t'oceedi-n^s €>/' .H*. 



Oa this a 



' are performeti tl^o < 
colj —cola • C0I2 

the result bein 



2 -2c 



a t ex'xn.i.'n a 



rinaUy, after chan^ir.^ 

operations 

jOWj + rowj + rowg -f- . , , 

j^je performed, the 



2{a — 1 > 



■ii. r-o instead of 



atly 
Tl 



"" '"* ,* + »« - ». - 2« ^ 

a iimcti'''* ^ , yy^ is noted -w^} 
TbeSP^^.-rtftiftotO'^ are a.Uk 
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Proceedings of Moyal S 
w ere in every case the coef&ci 
"•ttinhe. if their BiiiHxee differ hy 



ge w" thus naturaUy led to th 



^^ (6 eitbet t4.r is c= _„ or c^ 

Ifton' ^^ equation as laei 

aide oi 

inoli"" ■ ^jt ■<a„' 

otuieA iiotUing ii 
but te "" b^O and •where 

at tV>«",^e ■»"»'""•**"»' 
tto e""' ,(, -2«Kz-4' 
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152 J*roceedings of Royal 

'UBiQg in connection with these f 
*^®' ■ ■ ■.C.'/), -A(8, . . .,0 

»8pectiTely, performing additio 
^land sum vaniahea, the Tesult i 
^(a.ftl'.S, - . . ,t) . A(S, . . . X^V 

= {M0.V.S, . . . ,c,v) - 
The fourth property concerns 

I A(>3.y. . - . .^,tf> 
I A(^,y, . . . ,n> 

^bich by reason of the first \ 

\ i(0,y. - - . .v,0) 
\ HP,y, - - - .'?> 

ot 

\ Hy, - . - ,^,e) 

\ A(y, . . . .^> 
1 yltiJS*"'^^' " ^y repeat 



^elor a. moment 

If •"° „ 
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^foceecLirtgs <^ Jioj/ct-l Sod, 

e first matter of interest is the oa 

,j , . . . , a„ , e.ff. 



products of (] 



^i.s = 1 H- C<»i -H «2 + 
This U written in the forra 

1 -H ««*„ -f- ««f« ■= 

flliere, he says, " «.%. die Suixtme alle 
^ufgetaasten) Combinationscomploxionei 
deutet, welche eich aus a« , ««+i , . . . , 
^^l^es UsBen, dasa nicht Kvwei neben ein 
^ fti+i "ii^er Reihe in den einzelnen 
feoioll'*'^"" ^y ■way of proof it is pointc 
. ijgpendent of all tHe a's >b 



.He cofactor* of C - "-X, " 
W *** con8«««ve is 
thca'ftai* 



jjciot ot ttio ptoduct of 1 aamber 
tVi* .^jYjputo* 7 in the detenniniiat In 









',.*>* 



ehmtntt 
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■""".4, '"'-. 



'cas deduces **'■'■ + 



'*)■. 



i 



Digitized by VjOOQIC 
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^■^oceetiinffs of .fioyai Soc 

n«re is nothing to indicate th 

discovery, notwithstanding the fact 

tainmg virtuaUy the same identits 

The other paper may be deacri 

continued fractions with t\ie 1l* 

"ii ai . . . are used Ojg , ^23. - 



jg denot<«l by 

puitliW, this determinant is a 

^ntoC "• "hoMly. » " K--E>et 

„ ^52) is devoted to a atater 

TViel^ is no need to relioarae 

pction being alon« tliat wli 

vv,a double use of a previ 

, . KVi.fc - 1>-K(&,r 



where'*' ^(h,fc-l) and obt 
etoiw'"' , , 

lli(V''' ^If.") 
place 0^ ^(k-*-l,ni) \ 



II,'"'' 



l^^^"''' ,,ii.a«o 
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jnd finally 

=n . a .\^W"*"^'"') K^m + a.m)! 

=«.i+in*+i.»+i.--- Vm+, ■ K(m + 2,n). {(3) 

Further, by ueing tlois to make a aubatitution in the previous result 
(»)tlieteiaobiRined 

KM K(t,„J f "»->*"«+> • ■ ■ ""-"■+' ■ KC^-fc - 2)K(,« + 2,n) , (7) 
wticb on putting fc = Ji + 1 and w» = n - 1 becomes 






OfcA+iah+i 



—a Ksuit which mav ^ compared with one of Schlafli's and 
Woipitaky'B, but which is mote general in that the main diagonal 
of each " K-Deteiminant " does not consist of units. 
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